This study examines the mediating role of student-teacher relationship quality (conflict and closeness) in grades 4, 5, and 6 on the relation between background characteristics, difficult temperament at age 4½ and risky behavior in 6th grade. The longitudinal sample of participants (N = 1156) was from the NICHD Study of Early Child Care and Youth Development. Structural equation modeling was used to estimate paths from (a) background characteristics to student-teacher relationship quality and risky behavior, (b) temperament to student-teacher relationship quality and risky behavior, and (c) student-teacher relationship quality to risky behavior. Findings indicate that students' family income, gender, receipt of special services, and more difficult temperament were associated with risky behavior. In addition, student-teacher conflict was a mediator. Students with more difficult temperaments were more likely to report risky behavior and to have conflict in their relationships with teachers. More conflict predicted more risky behavior. Closer student-teacher relationships were associated with less risky behavior. Results suggest negative relationships, specifically student-teacher relationships, may increase the risk that certain adolescents will engage in risky behavior.
A dolescence is an important developmental period characterized by exploration and experimentation where youth test their strengths and limitations and the boundaries of societal norms (Gardner and Steinberg, 2005; Reio, 2010; Steinberg, 2003 Steinberg, , 2008 . Risky behavior (either adaptive or maladaptive) during adolescence is widespread, cutting across race, gender, and socioeconomic status. Risky behavior is adaptive when the benefits of an activity may outweigh the potential hazards (e.g., entering an election for a school office). Risky behavior is maladaptive when the activity's hazards outweigh any benefits (e.g., smoking cigarettes in the school bathroom). Current research on risky behavior focuses primarily on maladaptive risk and its related behaviors (e.g., smoking, drinking, unprotected sex, and drug experimentation) because of the short-and longterm health and development consequences associated with these behaviors (Byrnes, Miller, & Schafer, 1999) . Adolescents who initiate maladaptive risky behavior (e.g., sexual intercourse, physical violence, and alcohol consumption) in early adolescence (i.e., ages 11-14; Thompson et al., 2010) as compared to adolescents involved in such behavior in later adolescence, are at greater risk of developing poorer health in adulthood, lower educational attainment, and less economic success (Harris, Duncan, & Boisjoly, 2002) . Further, early initiation of risky behavior exposes adolescents to harmful effects for longer periods. Indeed, maladaptive risky behaviors may increase the likelihood of negative outcomes such as addiction, reckless driving, unintentional injury, and HIV infection. From a societal perspective, maladaptive risky behavior is costly (Reyna & Farley, 2006) . For example, the direct medical costs attributed to smoking exceed $50 billion annually in the US (Dowdell, 2002) .
Certain characteristics are associated with increases in an adolescent's likelihood of engaging in maladaptive risky behavior. Research demonstrates that some background characteristics (i.e., sex, socioeconomic status, and special education identification) and temperament (e.g., activity level and anger) are linked to adolescents' engagement in maladaptive risky behavior (Wills, Sandy, & Yaeger, 2000) . Moreover, recent research has identified factors that may explain why some adolescents are less likely to engage in maladaptive risky behaviors, such as positive relationships with teachers (Baker, 2006; Di-Lalla et al., 2004; Hamre and Pianta, 2001; Williams et al., 2000) . These student-teacher relationships are also influenced by background characteristics (e.g., Hamre & Pianta, 2001) and temperament (e.g., Rudasill and Rimm-Kaufman, 2009; Rydell et al., 2005) . Consequently, there are two primary goals of this longitudinal study. The first is to understand associations between students' background and early temperament characteristics and the quality of their later relationships with teachers (in grades 4, 5, and 6) and maladaptive risky behavior in 6th grade. The second is to examine the mediating role of students' relationships with their teachers in 4th, 5th, and 6th grades on the associations between background characteristics and temperament and maladaptive risky behavior in early adolescence.
Theoretical grounding
This study's theoretical framework stems from the bioecological model of development, which suggests that development is best understood when considered in the context of the environmental systems with which an individual has regular interactions (Bronfenbrenner, 1995 (Bronfenbrenner, , 1999 Bronfenbrenner and Morris, 1998) . Thus, a comprehensive examination of students' behaviors must include consideration of characteristics of students and their environments (Pilgrim, Luo, Urberg, & Fang, 1999 ). The bioecological model provides a framework for understanding how environmental systems contribute to an individual's development and hypothesizes four system levels: (a) the microsystem-the immediate settings encountered by the developing person (e.g., home, school, and community) (b) the mesosystem-the interconnections among immediate settings (e.g., home-school relationships and church-community relationships), (c) the exosystem-the social systems with which individuals do not directly interact, but nonetheless may influence the individual's development (e.g., parent's work environment), and (d) the macrosystem-the larger cultural context (including subcultures and social classes) in which development occurs (e.g., maladaptive risk-taking occurs less in cultures where active religious participation is valued; Zuckerman, 2007) . This model posits that development occurs through consistent and enduring bi-directional interactions (i.e., proximal processes) between an individual and the environment. Therefore, risk behaviors and their consequences are ecological phenomena that are established and perpetuated over time as the result of a complex interplay between intra-and inter-individual variables (i.e., proximal processes; Swearer & Espelage, 2004) .
A temperamentally difficult adolescent may be more likely to engage in risky behavior in adolescence and beyond; it could be that this relationship is explained, in part, by a lack of strong, supportive elements in the microsystem (Baker, 2006; DiLalla et al., 2004 ). An individual's positive interactions with family, school, and teachers may reduce the likelihood of maladaptive behavior; on the other hand, an adolescent's desire for peer norm congruence, despite the awareness that certain behaviors are risky, may increase the likelihood of maladaptive behavior (e.g., Voisin, DiClemente, Salazar, Crosby, & Yarber, 2006) . The environment that institutes and sustains risky behavior must be understood before effective risk prevention and intervention programs can be developed and implemented.
Contributors to risky behavior
Recent research links adolescent risky behavior to ecological or socio-demographic factors, income and gender, personal characteristics such as disability (Edwards, Mumford, Shillingford, & Serra-Roldan, 2007) , and peer groups. Youth from low income families are more likely to have early and unprotected sexual intercourse, engage in delinquent acts, and drop out of school than youth from higher income families (Blum et al., 2001; Edwards et al., 2007; Harris et al., 2002) . In terms of gender, males in all age groups tend to engage in most types of risky behavior more frequently than females (Zuckerman, 2007) . For example, older adolescent males are more likely than their female peers to use alcohol and carry a weapon (Blum et al., 2001) . Students who have been identified with disabili-ties are more likely to engage in risky behavior than students who have not been likewise identified. These students are also more likely to engage in risky behavior earlier than students without disabilities which puts them at greater risk for harmful long-term effects from such behavior (Feldstein and Miller, 2006; Kuperman et al., 2001) .
Temperament and risky behavior
An adolescent's decision to engage in risky behavior is linked in part to his or her temperament. Temperament is typically defined as an individual's manner of responding to the environment (Thomas & Chess, 1977) and is widely conceptualized as biologically based. Through interaction with developmental and environmental forces, temperament is a primary building block of personality (Kagan, 1998; Moore et al., 2005; Rothbart and Bates, 2006) . As such, children's temperament characteristics have been found to be relatively stable through childhood (Kagan et al., 1988; Resnick et al., 1986; Rothbart and Posner, 2005 ) and predictive of personality in early adulthood (Caspi & Silva, 1995) .
Although temperament is a multi-dimensional construct, it is broadly conceptualized as comprising two systems: reactivity and regulation. Reactivity refers to the individual's natural reaction to stimuli in the environment. Temperamental characteristics indicative of reactivity include negative emotionality, fear, anxiety, sadness, approach, frustration/anger, irritability, and activity (Rothbart & Bates, 2006) . Regulation refers to the individual's regulatory response to that reaction, and includes characteristics such as task persistence, inhibitory control, constraint, attention, and control (Rothbart & Bates, 2006) . Thus, reactivity and regulation work together to inform an individual's behavioral responses to stimuli. For example, a highly reactive boy may become easily angry; if this boy controls his anger by using a calming strategy, he has demonstrated regulation. However, if this boy is unable to control his anger and lashes out, this incident indicates low regulation. Typically a constellation of temperament characteristics that includes high reactivity and low regulation is used to define difficult temperament in research (Pluess and Belsky, 2009; Reid et al., 2009; Thomas and Chess, 1977) . Therefore, the temperament characteristics examined in this study are indicative of high reactivity (i.e., high activity level, anger/frustration, and approach), and low regulation (i.e., low inhibitory control).
Recent research supports the notion that during early adolescence, those with difficult temperament constellations are more likely to engage in risky behavior (Caspi et al., 1997; Moore et al., 2005; Mylant et al., 2002; Thompson et al., 2010; Wills et al., 2000) . Adolescents with low impulse control and high negative emotionality have been found to be more likely to engage in risky behavior like substance abuse (Caspi et al., 1997; Moore et al., 2005) . For example, Moore et al. (2005) found that individuals with an irritable temperament are more likely to be heavy abusers of alcohol and other drugs. In addition, high ratings for negative emotionality and low ratings for constraint among 18-year-olds predicts engagement in risky behavior at age 21 (Caspi et al., 1997) . Bijttebier, Vertommen, and Florentie (2003) found children with difficult temperaments are more likely to engage in maladaptive risk-taking that resulted in injury. Wills et al. (2000) linked difficult temperament and lack of self-control to risky behavior and early onset of substance abuse among early adolescents (before 12 years of age). Through their extensive review of the literature, Feldstein and Miller (2006) connected maladaptive risk-taking to the difficult temperamental characteristics of anger, negative affect, impulsivity, neuroticism, aggression, sensation seeking, and poor self-control. Collectively, this research suggests that characteristics indicative of a difficult temperament contribute to an adolescent's increased likelihood of engaging in maladaptive risky behavior.
Student-teacher relationships
Burgeoning literature points to the importance of understanding the influence of proximal processes like the development of high quality student-teacher relationships on children's and adolescents' outcomes (Baker, 2006; DiLalla et al., 2004; Edwards et al., 2007; Hamre and Pianta, 2001; Roeser et al., 1996) . High-quality (positive) student-teacher relationships are high in closeness (i.e., mutual respect, caring, and warmth between teachers and students); by contrast, low-quality (negative) student-teacher relationships are high in conflict (i.e., discord and frustration or anger between teachers and students; Birch and Ladd, 1997; Hughes et al., 2005; Pianta et al., 1995) . For children in the elementary grades, there is evidence that positive student-teacher relationships are connected to children's successful adjustment to school, academic achievement, and school liking (Baker, 2006; Birch and Ladd, 1997) . In addition, such positive relationships are related to decreases in children's aggression (Meehan, Hughes, & Cavell, 2003) , and increases in teachers' perceptions of their students' academic abilities (Hughes et al., 2005) . On the other hand, negative student-teacher relationships in elementary school are associated with children's low academic achievement, low school connectedness, and poor self-direction (Birch & Ladd, 1997) . Moreover, Hamre and Pianta (2001) found children's negative relationships with teachers in kindergarten are predictive of (a) poor academic achievement and work habits through the middle elementary grades and (b) behavior problems through middle school.
Although students typically report a decrease in their connectedness with teachers in middle school (Lynch & Cicchetti, 1997) , the quality of these relationships remains important for positive student outcomes. The literature indicates that student-teacher relationship quality for middle school students, high school students, and students earning a general equivalency diploma (GED) predicts student achievement. That is, students with positive relationships with teachers tend to have higher school performance than their peers with negative student-teacher relationships (DiLalla et al., 2004; Gregory and Weinstein, 2004; Reio et al., 2009; Roeser et al., 1996) . More germane to this study, evidence suggests that adolescents' positive relationships with teachers are connected to a host of healthy outcomes, such as prosocial behavior (Wentzel, 1998 (Wentzel, , 2002 , responsibility (Wentzel, 1998 (Wentzel, , 2002 , engagement in school (Wentzel, 2002; Zimmer-Gembeck et al., 2006) , belongingness to school (Roeser et al., 1996; Wentzel, 2002) , and psychological well-being (Herrero, Estevez, & Musitu, 2006) . In addition, Wentzel (2002) found teacher behaviors indicative of negative student-teacher relationships (i.e., negative feedback) are related to students' irresponsible behavior. Together, this evidence suggests that students who feel connected to school through positive relationships with teachers are more likely to behave prosocially and responsibly and, therefore, are less likely to engage in maladaptive, risky behavior.
Research examining direct links between student-teacher relationships and adolescent risky behavior is limited. However, some studies have shown that students' perceptions of connectedness with teachers are associated with their risky behavior (Olsson et al., 2008; Voisin et al., 2006) . For example, in a sample of high-risk adolescents (i.e., those in detention centers), Voisin et al. (2006) found low levels of connectedness with teachers are associated with reports of more risky behavior in the months before detainment. These studies suggest low student-teacher connectedness increases the likelihood of maladaptive risky behavior (Reio et al., 2009) . Conversely, high student-teacher connectedness may reduce adolescents' likelihood of engaging in maladaptive risky behavior (Voisin et al., 2006) .
Background characteristics, temperament, and student-teacher relationships
Research has identified some student characteristics (e.g. income and gender) as key predictors of student-teacher relationship quality (Evans, 1996; Saft and Pianta, 2001; Stuhlman and Pianta, 2002) . Wyrick and Rudasill (2009) found third grade children from lower income families to have more conflict and less closeness in their relationships with teachers, and these results are congruent with other work (e.g., O'Connor & McCartney, 2006) . In addition, there is abundant support for the notion that boys tend to be rated as having more conflict and less closeness with their teachers than girls (Baker, 2006; Hamre and Pianta, 2001; Stuhlman & Pianta, 2002; Hughes et al., 2005) . There are also reports that students with disabilities are less likely to feel bonded to their teachers or school and are more likely to be unsatisfied with their teachers (Murray and Greenberg, 2001, 2006) .
Few studies, however, have examined the contributions of temperament to the quality of the student-teacher relationship. Those that do exist have examined links between young children's quality of relationships with teachers and (a) shyness and effortful control (Rudasill and Rimm-Kaufman, 2009; Rudasill et al., 2006; Rydell et al., 2005) , and (b) shyness and anger (Justice, Cottone, Mashburn, & Rimm-Kaufman, 2008) . These studies highlight the importance of considering both reactive (i.e., shyness and anger) and regulatory (effortful control) elements of temperament when understanding student-teacher relationships. Specifically, less shyness (Justice et al., 2008; Rudasill et al., 2006; Rydell et al., 2005) , less anger (Justice et al., 2008) , and more effortful control (Rudasill & Rimm-Kaufman, 2009 ) are associated with positive student-teacher relationships. Our searches of the literature have not uncovered any work investigating associations between other dimensions of difficult temperament (such as activity or approach) and the quality of students' relationships with teachers. In addition, the studies mentioned above were conducted with children in preschool or early elementary grades. However, drawing from literature on parent-child relationships, we find abundant support for the notion that a difficult temperament strains relationships and predicts poor social competence in adolescence (see Eisenberg et al., 2008 for a review).
Purpose of the study
A lack of protective proximal factors has been identified as a potential mechanism explaining maladaptive risk-taking. Blum et al. (2001) found that students with disabilities, in comparison to their non-disabled peers, are predisposed to factors that may increase their health risk behaviors. For instance, they report significantly less family connectedness, lower parental expectations for completing school, less parental presence in their daily lives, and lower levels of religiosity and self-esteem. Furthermore, Beitchman, Wilson, Douglas, Young, and Adlaf (2001) found that individuals with a learning disability at 12 years of age have more than a three-fold risk of developing a substance use disorder by the age of 19 if they are living in a single-parent household and have severe behavior problems. Feldstein and Miller (2006) reviewed literature on risk-taking in adolescence and found that interventions designed to increase adolescents' connectedness to family members reduce risktaking behavior in individuals with conduct problems or substance abuse. Thus, research suggests proximal processes (or lack thereof) with other individuals are potential mechanisms for understanding the association between student characteristics and risky behavior. However, there is no work that examines the potential mediating role of relationships with teachers in the association between student characteristics and risky behavior.
The current study extends existing research by examining the mediating role of studentteacher relationship quality on the relation between background characteristics and difficult temperament (assessed at age 4 ½ years) and risky behavior in early adolescence. In addition, this study was designed to understand the extent to which early adolescents' background characteristics and difficult temperament are associated with the quality of their relationships with teachers in 4th through 6th grade. Thus, guided by the bioecological model (Bronfenbrenner, 1999; Bronfenbrenner and Morris, 1998) , our longitudinal study brings together (a) literature connecting background characteristics and temperament to adolescent risky behavior and (b) literature pointing to the contributions of student-teacher relationships to adolescent risky behavior to address this gap in the research. Specifically, the current study models a hypothesized mediating role of student-teacher relationship quality on the association between students' background and temperament characteristics and their risky behavior. The models here allow for the examination of mediation with estimates of path coefficients between the proposed independent variables (i.e., background characteristics and temperament) and the outcome variable (i.e., risky behavior) both directly and indirectly through student-teacher conflict or closeness. Given the importance of understanding risky behavior in early adolescence to prevent long-term problems, we examine these research questions with early adolescents (i.e., 6th-grade students).
The first question was, To what extent are difficult temperament and background characteristics related to student-teacher relationship quality and risky behavior among early adolescents? We hypothesized that individuals with higher ratings for difficult temperament, those from low income families, boys, and students receiving special services will be more likely to have lower quality student-teacher relationships (e.g., more conflict and less closeness) and more risky behavior. Conversely, we anticipated that individuals with low ratings for difficult temperament, those from higher income families, girls, and students receiving no special services will be more likely to have higher quality studentteacher relationships and less risky behavior. The second question was, To what extent does student-teacher relationship quality mediate the associations between difficult temperament and background characteristics and risky behavior among early adolescents?
We hypothesized that student-teacher relationship quality would mediate the association between difficult temperament and risky behavior and the association between background characteristics and risky behavior. That is, associations between difficult temperament and background characteristics and risky behavior will be explained in part by the quality of the teacher-child relationship. Specifically, students with difficult tempera-ment, male students, students from lower income families, and students with disabilities will have more conflict and less closeness with teachers, and more conflict and less closeness will, in turn, predict more risky behavior.
Method

Participants
Participants for this study were part of the National Institute of Child Health and Human Development Study of Early Child Care and Youth Development (NICHD SECCYD; http://secc.rti.org). Participants in the NICHD SECCYD were obtained at birth; specifically, researchers recruited mothers having babies in 1991 in hospitals in the regions surrounding 10 U.S. cities: Little Rock, AK; Irvine, CA; Lawrence, KS; Boston, MA; Philadelphia, PA; Pittsburgh, PA; Charlottesville, VA; Morganton, NC; Seattle, WA; and Madison, WI. A total of 5416 mother-child dyads were deemed eligible for participation and agreed to a follow-up contact. Of those, 1364 mother-child dyads were randomly selected for participation in the study. Reflecting the longitudinal nature of this study, data included for the current study were collected during Phases II and III of the NICHD SECCYD, when participants were 4½ years old (Phase II) and in 4th, 5th, and 6th grade (Phase III). From the original sample of 1364 families, 1226 remained in the study at the start of Phase II. Of those, there was a small number (n = 70) of participants who were missing data on temperament, student-teacher relationship quality, and risk behavior. We chose to eliminate those participants, resulting in a final sample of 1156 participants (593 boys and 563 girls). The racial/ ethnic makeup of the sample was 82% White; 12% Black/African American; 1.6% Asian/ Pacific Islander; 0.4% American Indian, Eskimo, or Aleut; and 6% Other. Of those making up the final sample, the percent with missing temperament subscale scores ranged from 8% (Anger and Inhibitory Control) to 14% (Approach). The percent with missing studentteacher relationship quality subscale scores ranged from 20% (Conflict and Closeness in 5th grade) to 26% (Conflict and Closeness in 6th grade). The percent with missing risky behavior scores ranged from 13% (early adolescents' self-report and report of friends' risky behavior) to 14% (mothers' reports of early adolescents' risky behavior). Over 93% of the data were not nested (i.e., typically only 1 study child was assigned to a classroom). For example, in 6th grade, there were 750 classrooms with 1 child, 52 classrooms with 2 children, 4 classrooms with 3 children, and 1 classroom with 6 children.
Measures
Early adolescent background characteristics
Information about gender (i.e., sex) was obtained from mothers when children were one month old. Socio-economic status was measured from the income-to-needs ratio for the early adolescent's family when the participants were in the 5th grade. Because the NICHD SECCYD did not gather this information during the 6th grade, the 5th-grade data were used. The income-to-needs ratio was calculated by dividing the family pre-tax income by the family poverty threshold (determined by number of individuals in the home, and number of dependent children in the home). To determine study participants' access to special services, 6th-grade teachers provided the number of hours per week the early adolescent re-ceived special services (i.e., speech/language, special education resource placement, special education full-time placement, social services from the school, tutoring, English as a second language, bilingual education, Chapter 1/Title 1 or other federally-funded services, or similar state-funded services). No data on special services receipt were available for 373 students. However, many students (n = 663) received no special services; therefore, special services was dichotomized as yes/no for receiving special services.
Difficult temperament
Temperament was measured in the NICHD SECCYD via the Children's Behavior Questionnaire (CBQ; Rothbart, Ahadi, & Hershey, 1994) when participants were approximately 4½ years old. Mothers completed this instrument in the lab where they reported, on a 7-point Likert-type scale, the extent to which their 4½ year-olds exhibited various behaviors within the last 6 months. The four subscales applicable to this study are Activity, Anger/Frustration, Approach, and Inhibitory Control. Each subscale has 10 items, with possible item scores ranging from 1 (extremely untrue) to 7 (extremely true). Items from the Activity subscale include "Seems to always be in a big hurry to get from one place to another" and "Is full of energy, even in the evening." Items from the Anger/Frustration subscale include "Gets quite frustrated when prevented from doing something s/he wants to do" and "Becomes easily frustrated when tired." Items from the Approach subscale include "Becomes very excited before an outing (e.g., picnic, party)" and "When s/ he wants to do something, s/he talks about little else." Items from the Inhibitory Control subscale include "Has difficulty waiting in line for something (reflected)" and "Can easily stop an Activity when s/he is told 'no'." Higher subscale scores indicated greater Activity, Anger/Frustration, Approach, and Inhibitory Control. To keep directional valence of temperament subscale scores consistent across all four dimensions, Inhibitory Control subscale scores were reflected for analysis so that higher scores indicated lower Inhibitory Control (Cohen, Cohen, West, & Aiken, 2003) . For the current sample, internal consistency values for each subscale were .71 (Activity), .78 (Anger/Frustration), .65 (Approach), and .74 (Inhibitory Control). Internal consistency for item scores on all four subscales together was acceptable (α = .75).
Student-teacher relationship quality
Student-Teacher Conflict and Closeness were assessed by participants' 4th-, 5th-, and 6th-grade teachers using scores from the 15-item version of the Student-Teacher Relationship Scale: Short Form (STRS; . The Conflict subscale, made up of 8 items, is designed to measure the extent to which a teacher feels that he or she is at odds with or experiences discord with a student. These items include "Dealing with this child drains my energy" and "This child and I always seem to be struggling with each other." The Closeness subscale, made up of 7 items, assesses a teacher's feelings of comfort and respect in his or her relationship with a student. These items include "I share an affectionate, warm relationship with this child" and "It is easy to be in tune with what this child is feeling." Responses were recorded on a 5-point Likert-type scale (1 = definitely does NOT apply, 5 = definitely applies), so the possible score range was 8 to 40 for Conflict and 7 to 35 for Closeness. Higher scores indicated more Conflict and more Closeness. Cronbach's alphas with the current sample were as follows: Conflict in grade 4 (α = .88), grade 5 (α = .88), and grade 6 (α = .89); Closeness in grade 4 (α = .84), grade 5 (α = .86), and grade 6 (α = .86). The individual com-pleting the STRS was either the teacher who taught the majority of the early adolescent's classes (i.e., elementary grades) or the language arts teacher (i.e., middle grades; NICHD Early Child Care Research Network, 2001) . In cases where the language arts teacher completed the STRS, the measures of Conflict and Closeness reflect perceptions of teachers who did not spend all day or most of the day with the students.
Scores for 4th-, 5th-, and 6th-grade teachers were used for two reasons. First, scores were moderately correlated across years (for Conflict, rs = .48 to .53 and for Closeness, rs = .21 to .34). Second, consistent with the bioecological model (Bronfenbrenner, 1999; Bronfenbrenner and Morris, 1998) , student-teacher relationship quality may have a cumulative effect on students' outcomes, so inclusion of scores from 4th through 6th grade provides a more comprehensive view of the quality of youths' relationships with their teachers over time.
Early adolescent risky behavior
Risky Behavior in 6th grade was assessed by early adolescent report and mother report. The early adolescents completed a version of the Risky Behavior Protocol (Conger & Elder, 1994 ) that included 38 items: 19 items assessing their perceptions of how often their friends engaged in certain Risky Behavior and 19 parallel items assessing their own Risky Behavior. Because adolescents tend to socialize with those who share similar risktaking propensities and tend to be more forthcoming regarding the risky behaviors of their friends than themselves (Steinberg, 2003 (Steinberg, , 2007 (Steinberg, , 2008 , both methods of assessment seemed optimal (Babalola, 2004; Chassin et al., 2004; Gardner and Steinberg, 2005; Stacy et al., 1990) . For friends' Risky Behavior, all items began with "How many of the kids you play with or hang out with have ever…" whereas, for self-reported Risky Behavior, all items began with "How many times did you ever…" Risky Behaviors included riding in a car without a seatbelt, smoking cigarettes, drinking beer or other alcohol, stealing, and getting into gang fights. Responses were scored as follows: never = 0, one or two times = 1, and more than 2 times = 2. Due to the low number of respondents who indicated "more than 2 times" on the questionnaire, responses were recoded as 0 (never) or 1 (one or more times) before calculating total Risky Behavior scores. Responses to the first 19 items were summed for a total friends Risky Behavior score (α = .82), and responses to the second 19 items were summed for a total early adolescent self-report Risky Behavior score (α = .73). Possible scores ranged from 0 to 19.
When the youth were in the 6th grade, their mothers reported their perceptions of their children's Risky Behavior over the previous 6-month period using the Risky Behavior Questionnaire (Conger & Elder, 1994) , a 30-item instrument that is similar to the Risky Behavior Protocol completed by early adolescents. All items began with "How often do you think your child has done the following…" and, like the Risky Behavior Protocol, the Risky Behaviors are listed afterward. Responses were scored as follows: never = 0, one or two times = 1, more than two times = 2, and don't know = 0. Responses were summed for a total early adolescent mother report Risky Behavior score (α = .71). Possible scores ranged from 0 to 60.
Models and analyses
Data were analyzed with structural equation modeling (SEM) using AMOS 6.0 (Arbuckle, 2007) software. We estimated two models to address our research questions, one with Student-Teacher Conflict as the mediator, and the other with Student-Teacher Closeness as the mediator. Two models were estimated for statistical and theoretical reasons. Correlations between Conflict and Closeness across grades 4 to 6 are somewhat weak (the strongest is − .36 between Conflict and Closeness in grade 4), supporting the notion guiding our analyses that Conflict and Closeness are different mechanisms in the classroom. For example, it is possible for children to have simultaneously highly conflictual and close relationships with teachers. On the other hand, some students have neither conflictual nor close relationships with teachers. Further still, some students are high on one and low on the other (e.g., Rudasill and Rimm-Kaufman, 2009; Rydell et al., 2005) . Because Conflict and Closeness operate differently, it is important to understand how each works separately in mediating Risky Behavior.
The hypothesized longitudinal models described below are shown in Figures 1 and 2 . The latent variable Difficult Temperament was indicated by the four CBQ subscale scores (i.e., Activity, Anger/Frustration, Approach, and Inhibitory Control). The latent variable Student-Teacher Conflict was indicated by the STRS Conflict scores from 4th, 5th, and 6th grades (Model 1), and the latent variable Student-Teacher Closeness was indicated by STRS Closeness scores from 4th, 5th, and 6th grades (Model 2). The latent variable Risky Behavior (in 6th grade) was indicated by three scores: estimates of friends Risky Behavior, self-reports of Risky Behavior, and mother's reports of Risky Behavior. Gender, income-to-needs ratio, and special services were observed variables.
Paths were specified from Difficult Temperament to Risky Behavior, and from Difficult Temperament to Student-Teacher Conflict (Model 1) or Student-Teacher Closeness (Model 2), and from Student-Teacher Conflict (Model 1) or Student-Teacher Closeness (Model 2) to Risky Behavior. Paths were also specified from early adolescent gender, fam-Figure 1. Risky behavior predicted by difficult temperament and student-teacher conflict. Note: I:N = Income to needs ratio; Sex coded as 0 = males, 1 = females; SpSv = special services, coded as 0 = no special services, 1 = 1 or more hours/week of special services; Act = Activity; Ang = Anger/Frustration; App = Approach; IC = Inhibitory Control (reverse coded); Friend = Child's report of friends' risky behavior; Self = Child's report of own risky behavior; Mom = Mother's report of child's risky behavior. ***p < .001, **p < .01, *p < .05.
ily socioeconomic status (using the income-to-needs ratio), and special services to both Student-Teacher Conflict (Model 1) or Closeness (Model 2) and Risky Behavior. Because preliminary analyses suggested statistically significant correlations between Difficult Temperament and gender, Difficult Temperament and income-to-needs ratio, and income-to-needs ratio and special services, their correlations were freely estimated. The models were run using full information maximum likelihood estimation to accommodate missing data. To test for the mediating effect of the student-teacher relationship quality latent variables on the paths between Difficult Temperament and Risky Behavior and between background characteristics and Risky Behavior, confidence intervals for the distribution of the products of the indirect effects were calculated using PRODCLIN (MacKinnon, Fritz, Williams, & Lockwood, 2007) .
Model fit indices recommended by Hu and Bentler (1999) and Marsh et al. (2004) were used to evaluate the models. These fit indices were the chi-square statistic (χ 2 ), Incremental Fit Index (IFI), Tucker-Lewis Index (TLI), Comparative Fit Index (CFI), and Root Mean Square Error of Approximation (RMSEA). Good fit is indicated by a non-significant χ 2 , values close to 1 for IFI, TLI, and CFI, and values close to 0 for RMSEA (Byrne, 2001 ). Hu and Bentler posit that values close to .95 suggest good fit and encourage reference to multiple fit indices as well as the conceptual context for the model when evaluating goodness-of-fit. Similarly, Marsh et al. (2004) recommend using guidelines for determining acceptable fit with caution, taking into account other factors such as the theoretical foundation of the model and sample size. Because the structural components of the models include all possible paths, and thus had perfect fit, any misfit in the models can be attributed to the measurement components of the models. Risky behavior predicted by difficult temperament and student-teacher closeness. Note: I:N = Income to needs ratio; Sex coded as 0 = males, 1 = females; SpSv = special services, coded as 0 = no special services, 1 = 1 or more hours/week of special services; Act = Activity; Ang = Anger/Frustration; App = Approach; IC = Inhibitory Control (reverse coded); Friend = Child's report of friends' risky behavior; Self = Child's report of own risky behavior; Mom = Mother's report of child's risky behavior. ***p < .001, **p < .01, *p < .05.
Results
Preliminary analyses were conducted to examine means, standard deviations, and ranges for all variables, and intercorrelations among variables (see Table 1 ). The average income-to-needs ratio (M = 4.53, SD = 4.06) indicated that early adolescents from this sample tended to be from higher income households; an income-to-needs ratio of 3.0 is equivalent to "middle class" (Conger, Conger, & Elder, 1997) . The special services variable was dichotomized so that 0 = no special services per week, and 1 = 1 or more hours of special services per week (M = 0.14, SD = .35). Mean scores on the temperament subscales at age 4½ were: Activity (M = 4.78), Anger/Frustration (M = 4.74), Approach (M = 5.21), and reflected Inhibitory Control (M = 3.36). Early adolescents in this sample reported lower mean levels of Student-Teacher Conflict (4th grade: M = 11.14; 5th grade: M = 11.44; 6th grade: M = 11.07) than Student-Teacher Closeness (4th grade: M = 32.52; 5th grade: M = 31.85; 6th grade: M = 30.31). These results are congruent with findings using a normative sample of younger children using the full STRS with 12 items for Student-Teacher Conflict and 11 items for Student-Teacher Closeness . Early adolescents' estimates of Risky Behavior by their friends (M = 3.75, SD = 2.93) were higher than estimates of their own Risky Behavior (M = 2.29, SD = 1.98). Mean scores for mothers' reports of their adolescents' Risky Behavior were higher than the mean scores for adolescents' self-reports (M = 7.15, SD = 4.70).
Correlation analyses (shown in Table 1 ) revealed many statistically significant correlations among the research variables. First, the dimensions of Difficult Temperament were moderately related, with correlations ranging in magnitude from .34 to .53. Temperament dimensions at age 4½ years were also linked positively to Risky Behavior in 6th grade and Student-Teacher Conflict in 4th, 5th, and 6th grades. Second, early adolescents' Student-Teacher Conflict and Closeness scores in grades 4 through 6 were interrelated such that Conflict scores were positively correlated among all three grades, Closeness scores were positively correlated among all three grades, and Conflict scores were negatively related with Closeness scores in all three grades. Risky Behavior and Conflict scores were positively associated in all three grades, with the largest correlation between adolescents' self-report of Risky Behavior and Student-Teacher Conflict in grade 6 (r = .30). Risky Behavior was negatively related to Student-Teacher Closeness, and the correlations ranged from − .09 to − .17. Risky Behavior was positively associated with the four Difficult Temperament variable scores as well, with correlations ranging from .06 to .27. Figure 1 shows standardized parameter estimates for this model. Regression weights for all of the observed variables loading on latent variables were statistically significant, providing support for the latent variables in this model. The model provided good fit: χ 2 56 = 260 (p < .001), IFI = .92, TLI = .87, CFI = .92, and RMSEA = .06 (Byrne, 2001) . Squared multiple correlations indicate that the model explained 18% of variance in Student-Teacher Conflict and 20% of variance in Risky Behavior. In terms of students' background characteristics, examination of path coefficients in this model pointed to significant paths from student gender (− .21, p < .001) and family income-to-needs ratio (− .18, p < .001) to Student-Teacher Conflict (R 2 = .18), and from student gender (− .09, p = .007), family income-to-needs ratio (− .07, p = .038), and special services (.11, p = .005) to Risky Behavior (R 2 = .20). Thus, boys, students from lower income families, and students who received some special services in 6th grade had more Student-Teacher Conflict with teachers and engaged in more Risky Behavior in 6th grade.
Model 1: Student-teacher conflict and risky behavior
Parameter estimates between latent variables (i.e., Difficult Temperament, Student-Teacher Conflict, and Risky Behavior) revealed significant paths from Difficult Temperament to Risky Behavior (.10, p = .022) and from Difficult Temperament to Student-Teacher Conflict (.25, p < .001), as well as from Student-Teacher Conflict to Risky Behavior (.32, p < .001). These findings indicate that a student's more difficult temperament, measured at age 4½ years, was related to his or her risky behavior in 6th grade both directly and indirectly, through conflict with teachers. Specifically, early adolescents rated as having a more difficult temperament also had more student-teacher conflict, and more studentteacher conflict was related to an increased likelihood of engaging in more risky behavior.
Tests for mediation
Statistically significant path coefficients emerged from student gender and family income-to-needs ratio to Student-Teacher Conflict and Risky Behavior, from Difficult Temperament to Student-Teacher Conflict and Risky Behavior, and from Student-Teacher Conflict to Risky Behavior. Thus, confidence intervals of the products of indirect effects were calculated to test for the mediating role of Student-Teacher Conflict on associations between background characteristics (i.e., student gender and family income-to-needs ratio) and Risky Behavior, and between Difficult Temperament and Risky Behavior. Lower and upper 95% confidence limits for the mediating role of Student-Teacher Conflict on the relation between student gender and Risky Behavior (lower = .15, upper = .41) and family income-to-needs ratio and Risky Behavior (lower = .02, upper = .06), did not include zero, indicating Student-Teacher Conflict mediated these relationships. In addition, a 95% confidence interval for the mediating role of Student-Teacher Conflict on the association between Difficult Temperament and Risky Behavior (upper = .46, lower = .17) did not include zero, indicating Student-Teacher Conflict also mediated this association. Thus, a mechanism by which students' background and difficult temperament characteristics are associated with risky behavior in early adolescence is the existence of conflict with teachers. Figure 2 shows standardized parameter estimates for this model. Regression weights for all of the observed variables loading on latent variables were statistically significant, providing support for the latent variables in this model. The model provided good fit: χ 2 56 = 237 (p < .001), IFI = .92, TLI = .86, CFI = .92, RMSEA = .05 (Byrne, 2001) . Squared multiple correlations indicate that the model explained 15% of variance in Student-Teacher Closeness and 16% of variance in Risky Behavior. In terms of background characteristics, examination of path coefficients in this model pointed to significant paths from student gender (.36, p < .001) and family income-to-needs ratio (.16, p < .001) to Student-Teacher Closeness, and from family income-to-needs ratio (− .09, p = .009) and special services (.13, p = .002) to Risky Behavior. That is, girls and children from higher income families had more Student-Teacher Closeness with teachers. Children from lower income families and children who received some special services in 6th grade engaged in more Risky Behavior in 6th grade. Path coefficients between latent variables (i.e., Difficult Temperament, Student-Teacher Closeness, and Risky Behavior) revealed significant paths from Difficult Temperament to Risky Behavior (.18, p < .001) and from Student-Teacher Closeness to Risky Behavior (− .24, p < .001). These findings suggest an early adolescent's more difficult temperament, measured at age 4½ years, directly contributed to his or her risky behavior in 6th grade. In addition, early adolescents with closer relationships with teachers also engaged in less risky behavior in 6th grade.
Model 2: Student-teacher closeness and risky behavior
Test for mediation
Because of the statistically significant paths from family income to Student-Teacher Closeness and Risky Behavior and from Student-Teacher Closeness to Risky Behavior, a confidence interval of the product of indirect effect was calculated to test for the mediating role of Student-Teacher Closeness on the association between family income-toneeds ratio and Risky Behavior. Lower and upper 95% confidence limits (lower = .03, upper = .07) did not include zero, indicating Student-Teacher Closeness mediated this relationship. This finding suggests that a mechanism by which students' lower family income is related with more risky behavior in early adolescence is the lack of positive connections with significant adults (i.e., teachers) in their lives.
Discussion
Three main findings emerged from this study. First, and congruent with previous research, we found evidence that students' background characteristics (i.e., gender, family income, and special services) and difficult temperament (assessed at age 4½ years by maternal report) influenced risky behavior in 6th grade. Students from lower income families, boys, students receiving special services, and those with more difficult temperaments were more likely to engage in risky behavior in 6th grade. Second, background characteristics and difficult temperaments also affected student-teacher relationship quality, such that students from lower income families, boys, students receiving special services, and students with more difficult temperaments were more likely to have conflictual relationships with teachers in 4th, 5th, and 6th grades, and students from higher income families and receiving no special services were more likely to have close relationships with teachers in 4th, 5th, and 6th grades. Finally, we found student-teacher conflict mediated the associations between background characteristics (gender, family income, and special services) and risky behavior, as well as difficult temperament and risky behavior. In addition, student-teacher closeness mediated the association between student family income and risky behavior. This study provides preliminary evidence that early adolescents' relationships with significant adults (i.e., teachers) may be mechanisms explaining why some individuals are more likely than others to engage in negative behaviors such as maladaptive risk-taking. Together, these findings point to the importance of proximal processes between individuals and their environment in understanding developmental outcomes in early adolescence (Bronfenbrenner, 1999; Bronfenbrenner and Morris, 1998) . Each of these findings will be discussed in turn.
Our results add to previous research indicating that certain student background characteristics influence student-teacher relationship quality and risky behavior. Our find-ing that students from lower income families were likely to have more conflict and less closeness with teachers in grades 4 to 6 is consistent with studies of younger students (O'Connor and McCartney, 2006; Pianta et al., 2005; Rydell et al., 2005) , and our finding that lower income students were more likely to engage in risky behavior is similar to other work (Blum et al., 2001; Edwards et al., 2007; Harris et al., 2002) . Consistent with previous research, we found male students had more conflict in relationships with teachers than female students, and female students had closer relationships with teachers than male students. Indeed, there is a robust literature supporting the role of gender in student-teacher relationship quality, with findings consistently pointing to an increased likelihood of more conflict in relationships for boys, and more closeness in relationships for girls (Baker, 2006; Hamre and Pianta, 2001; Howes et al., 2000; Saft and Pianta, 2001) . In addition, these findings are congruent with other work showing that males and students who receive special services are more likely to engage in risky behavior (Blum et al., 2001; Zuckerman, 2007) .
Consistent with previous research (e.g., Bijttebier et al., 2003; Wills et al., 2000) , we found difficult temperament assessed at age 4½ years predicted early adolescents' level of engagement in risky behavior, while also considering other well-known predictors of risky behavior (i.e., gender, family income, and special services). These findings speak to the potentially predictive value of temperament, given the longitudinal nature of our findings across a seven-year period. Students' temperament ratings at age 4½ years predicted outcomes (student-teacher relationship quality) and behaviors (risk-taking) as late as 6th grade, and these findings are congruent with other research showing the relationship between early temperament and later outcomes (Caspi and Silva, 1995; Kagan et al., 1988; Resnick et al., 1986; Rothbart and Posner, 2005) . In addition, the link between children's difficult temperament and risky behavior points to the value of identifying and establishing protective mechanisms for children with difficult temperaments to deter their engagement in risky behaviors in adolescence. Indeed, assessments of temperament may be used as "early warning systems" that aid parents and teachers in identifying and preventing problems that may emerge as children move through school and transition into adolescence.
We also found difficult temperament contributed to student-teacher relationship quality in 4th, 5th, and 6th grades. Our results showed that a more difficult temperament was related to greater student-teacher conflict. Although there is little research examining associations between children's temperament and the quality of their relationships with teachers, our finding regarding student-teacher conflict is consistent with studies showing that children's antisocial and aggressive behavior is related to poor student-teacher relationship quality (Eisenhower et al., 2007; Hamre and Pianta, 2001; Ladd et al., 1999; Voisin et al., 2006) . There is also evidence that uninhibited children and children low in effortful control are likely to have conflict with their teachers (Rudasill & Rimm-Kaufman, 2009 ).
Finally, we found student-teacher conflict mediated the relation between background characteristics (i.e., family income and gender) and risky behavior, and difficult temperament and risky behavior. That is, coming from a low income family, being male, and having a more difficult temperament were associated with greater student-teacher conflict, and greater student-teacher conflict was associated with more risky behavior. This finding points to student-teacher relationship quality as a mechanism by which students with certain background characteristics or difficult temperaments may be at increased risk for engaging in risky behavior. This finding ties together two bodies of literature; one suggests positive student-teacher relationships may buffer students from engaging in maladaptive behavior (e.g., Wentzel, 2002) , and the other indicates that student-teacher relationship quality is predicated, in part, by student characteristics, such as temperament (e.g., Rudasill & Rimm-Kaufman, 2009 ). In addition, we found that closeness mediated the relation between family income and risky behavior. Although we did not find support for a mediating role for student-teacher closeness in the relation between difficult temperament and risky behavior, our finding that greater levels of student-teacher closeness were related to less risky behavior support the idea that positive student-teacher relationships may buffer early adolescents from engaging in risky behavior. Both of these conclusions are consistent with our theoretical underpinnings as well as previous research, all of which point to the role of connectedness and belonging to others as important protective mechanisms for students' positive outcomes. It could be that students who feel connected to significant others (e.g., teachers) have a sense of belonging that protects them from reaching out to other sources of comfort (e.g., peer approval) that may involve negative behavior and outcomes. Put another way, when students feel that school is a welcoming and comfortable place to be, they may be less likely to engage in risky behaviors as a means of escape (i.e., substance abuse) or to gain approval from others.
Results from this study highlight the need for understanding how early ratings of temperament, as well as background characteristics, relate to and work with elements of the environment (e.g., student-teacher relationship quality) to contribute to risk-taking behaviors in early adolescence. Consistent with bioecological theory (Bronfenbrenner & Morris, 1998) , our findings demonstrate that temperamental style contributes to the nature of student-teacher relationships, one type of proximal process that influences development. In our study, students with more difficult temperaments were more likely to have more conflict with teachers, and this finding may be understood in the context of proximal processes. Students with more difficult temperaments demand more attention (i.e., proximal processes) from their teachers, and this attention, in turn, may manifest as conflict in the student-teacher relationship. Similarly, proximal processes such as those between students and teachers may work to buffer or exacerbate an individual's likelihood of engaging in maladaptive risky behavior.
Our research supports bioecological theory in that it offers a context for understanding how proximal processes can impinge upon risky behavior. First, these findings support the value of relatedness with teachers as a protective mechanism against risky behaviors. Second, this study demonstrates the richness of bioecological theory for examining the proximal contexts that are predictive of risky behavior. The bioecological perspective thus presents a useful framework for systematically addressing the issues associated with maladaptive risk-taking. However, it is important to note that only microsystem-level variables were examined in this study.
Limitations
Several limitations to the present study require mention. First, our sample was relatively homogenous in terms of race/ethnicity. Indeed, most adolescents in the sample were White. In addition, there was little variation in the quality of student-teacher relationships and risky behavior. That is, students in this sample had relatively low levels of conflict and high levels of closeness with teachers and engaged in relatively little risky behavior. There was also limited variability in the number of hours per week students received special services (such as special education or English as a second language resource), with the majority of students in the sample receiving no special services. In addition, the reliability estimates for the temperament subscales were a bit low but nonetheless consistent with other studies using the CBQ and other measures of temperament (Kochanska et al., 1994; Putnam and Rothbart, 2006; Rothbart et al., 2001) . Studentteacher relationship quality scores were based solely on teacher report; assessment of student-teacher relationships would be strengthened with observational measures.
Because this was not an experimental study, we cannot draw inferences of true cause and effect relations between the research variables, yet the findings are consistent with previous research. We argue, though, that the use of temperament ratings from age 4½ years (setting a temporal precedent) and controlling for other theoretically-relevant influences (i.e., background variables) presents preliminary evidence of a causal link between temperament, student-teacher relationship quality, and risky behavior in early adolescence. Finally, although there was a good fit between the data and hypothesized models, the models need to be validated with other groups in alternative contexts to continue building evidence supporting them.
Implications for practice and future research
This study's results have implications for practice and future research. In terms of practice, this study joins a wealth of research informing teachers, school administrators, and teacher trainers about the value of positive student-teacher relationships for students in early adolescence. Positive behavioral support systems (i.e., those that emphasize preventive, rather than reactive, responses to student behavior problems) highlight the teacher's role in creating a school and classroom climate where positive student-teacher interactions far outnumber negative interactions (Sugai & Horner, 2002) . From these perspectives, teacher training and professional development could focus broadly on the contributions of school-wide positive behavior support (Sugai & Horner, 2002 , and more specifically on the benefits of avoiding student-teacher conflict, for decreasing negative student behavior and enhancing student outcomes. A similar emerging model in special education research situates student success within an ecological context. This model, Response to Intervention (RTI), directs attention to the fit between student and classroom environment for understanding student outcomes (Murawski & Hughes, 2009) . From this perspective, professional development workshops could be offered to alert teachers to the prevalence of maladaptive risk-taking, even among early adolescents, and how they might lessen its likelihood through fostering better relationships with their students. Congruent with the bioecological model, results reported here support educational practices that consider the importance of the "whole child" (i.e., emphasis on both academic and socioemotional processes) to promote long-term healthy development.
The quality of students' relationships with their teachers appears to have important implications for their engagement in risky behavior. Further research is needed to iden-tify the relational nuances that help or hinder relationship-building between students and teachers. Longitudinal research designs could be employed to examine the contributions of student-teacher relations to both adaptive and maladaptive risk-taking over time and how these variables influence school-related outcomes like school completion. Experimental research could test whether interventions that promote stronger student-teacher relations actually cause early adolescents to engage less frequently in maladaptive risktaking behavior. The models investigated in this study should be tested also with different student populations (e.g., greater representation of non-White ethnic groups and students diagnosed with attention deficit hyperactivity disorder) in varying contexts (e.g., Western versus non-Western countries, urban versus rural schools, and middle versus high schools) to more firmly establish the extent of their validity. Further, future research should identify effective approaches for helping teachers develop closer relationships with students, particularly those with difficult temperaments, and those from lower income families, boys, and those receiving special school services. In addition, future research should examine the contributions of student-teacher relationships to other outcomes (e.g., academic achievement and enrollment in postsecondary education) through middle and late adolescence and early adulthood. Future research should incorporate data from other sources to assess temperament, student-teacher relationship quality, and risky behavior. For example, student-teacher relationship quality could be measured from student report, and risky behavior could be measured using discipline referrals and juvenile justice data. Certainly, further investigations would be strengthened with additional data sources.
This study extends the current literature on the contribution of temperament to students' relationships with teachers and their risky behavior. Furthermore, this study bridges the temperament, student-teacher relationship, and risky behavior literatures by illustrating the mediating role of student-teacher relationship quality on the associations between student background characteristics and maladaptive risky behavior and between difficult temperament and maladaptive risky behavior. As such, findings from this study lend support to practices in schools that are intended to foster positive relationships between students and teachers, particularly in early adolescence.
